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CARIBOO=-BELL COPPER MINES LIMITED e

Suite 300 ~ 999 West Pender Street
Vancouver 1, B. C.

Mr. K. J. Springer, President .
Cariboo-Bell Copper Mines Limited
Suite 300 -~ 999 West Pender Strest
VANCOUVER 1, B. C.
Dear Mr. Springers

Pursuant to your rsqqegt I submit herewith a report
concerning the results of your Company's exploration to date
at the Bootjack-Polley Lake property in the Cariboo Mining
Division, B. C., together with conclusions and recommendations
flor future work.

Yours very truly,

CARIBOO-BELL COPPER MINES LIMITED

i J. J. Crowhurst
Vice-President i/c
JaCids of Operations
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SUMMARY =

Uork completed during the period 1964 to 1967 has explored
three zones of copper mineralization and has outlined three more
favourable areas as shown by copper geochemical anomalies, all of
which are on the Company's mineral claims situated between Bootjack
Lake and Polley Lake in the Cariboo Mining Division, British

Columbia,

T

The explored zones contain an estimated tetel-af 33,326,200 tons
in place averaging 0.500% copper, 0.015 ounces of gold per ton and
0.05 ounces of silver per ton, as indicated by surface tranchingy and

vertical diamondg drilling which extends 400 to 500 feet in depth., OF

this tonnage, 23,4?87998't0ns in place with an average grade of 0.514%

: amenalle .
copper and 0.015 ounces of gold per ton contains chalcopyrite amendable

:9,8561200 tons
et ov et
in place averaging 0.464% copper contain$ varying amounts of/"non-sulphide"

Y 2wl i
to ordinary copper flotation methods. The remainder -or

copper bearing minerals,(&entatively identified as amorphous chrysocolla,
copper arsenates or copper phosphatai} and will not respond satisfactorily

to flotation,
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“0F the sulphides, it is estimated that 7,099,700 tons (befare
dilution), in three open pits, averaging 0.632% copper and 0.015 ounces
gold per tbn, can be extracted initially and can then be followed by

a fourth open pit containing 2,962,400 tons (before dilution) which

i ?G‘(fﬁ s ey, i 1
averages 0.612% copper and 0.015 ounces 5%%&%& per ton,: '

Cut off grade for this is 0.30% copper. Metallurgical recovery

¥ s Y
is estimated at B5% and overall waste to ore ratio ié:ijSS:l./)
rd

o

It is estimated dhis would provide sufficient operating profit
in the first 5.27 years at an average price of 40¢ U.S. per pound of
copper to pay back the initial capital cost of placing the property into
production by means of a 6,000 ton per day sulphide flotation concentrator
(2,100,000 tons per year) and related facilities. An allowance has been
included in this capital cost for interest, inventory and working ;

capital. This total capital cost is estimated at $17,022,000.00.




SUMMARY (Continued)

Subsequently, an estimated 6,312,700 tons (before dilution)
averaging 0.464% copper and 0.015 ounces gold per ton will provide
$695,000. operating profit per yeaf for a further 3.31 ysars, assuming
again an avemge price of copper of 40¢ U.S. per pound., Waste to ore

ratio is estimated at 1.38:1 and mefallurgical recovery at B85%.

Net overall profit before income taxes, depreciation or
depletion is, therefore, estimated at §4,462,000. during the first

'80 58 yeaI‘So

During this first B8.58 years an estimated additional total
of 5,975,200 tons averaging 0.479% copper before dilution will be
extracted F;om the open pits as well as that outlined above, in the
form of "non-sulphides™., This will be either treated separately
from the sulphide flotation concentratipn or stockpiled pending
development of an economic process. Heap leaching with or without
bacterial aid could be considered. Sulphuric acid consumption appears
to praclude leach-precipitation-float methods. This tonnage has been
included as waste in the calculation of waste to ore ratios for the

“"sulphide® material.

A further 7,095,200 tons of sulphides averaging 0.400% copper
before dilution amenable to flotation, plus 3,881,000 tons of “non-
sulphides™ averaging 0.441% copper before dilution will be left,
This has been included in the total reserve sstimates. The waste to

ore ratio for this 7,095,200 tons of sulphide material is estimated

at 2.17:1. The estimated operating cost, houwever, so closely approximates

the estimated net revenue per ton that these sulphides are not con-
sidered economic at 40¢ U.S. per pound of copper. Since this material
is largely situated in the bottom of the proposed open pits, deeper

drilling may change this analysis.




CONCLUSIONS:

Sufficient mineralization has been outlined at your Company's
property to warrant aggressive and immediate further exploration and
development, directed toward increasing the total tonnage of copper
reserves and expanding the amount of sulphide material that contains
plus 0.60% copper and can be recovered economically by conventional

sulphide flotation.

Diamond drill hole spacing at present is on an east-west grid
approximately 200" X dﬁD', and depth below the surface in the mineralized
areas varies from 300 feet to a maximum of B00 feet. In almost every
section, goQG possibilities exist for expanding the~pé§ent&ai tonnage
by deepening holes which ended in copper bearing material, drilling ;L—

between widely spaced holes or drilling outside thossa previous holes

which contain good mineralization.

o
The No. 3 zong {No. 2 and No. 4 Pit areas) has not been delimited

\.
\-‘.

to the northwest, and thféé iﬁféfés£;ﬁg presently unexplored geochemical
anomalies are known to be situated from 2,000 feet to 4,000 feet to the
northwest, north and northeast from the present drilling. Furfher
exploration and development should be carried out in these areas,
Further metallurgical work, open pit planning and a feasibility study
concurrent with this diamond drilling and other exploration?s warranted

by the gize and grade of the copper bearing zones already discoverad.

2 Proximity to hydro-electric power, (approximately 30 miles)
favourable location with regard to roads and the Pacific Great Eastern
railroad, reasonable climate conditions, good labour availability,
adequate water supply, sasy disposal of mill tailings on adjacent

ground, all contribute toward the property's assets, and prasent

an attractive picture.
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RECONMMENDATIONS 3

In and adjacent to bdbhe known copper bearing areas, B. X.

vertical diamond drilling totalling 19,700 feet, and 17,000 feat
oot ssarminene

of sampiing rotary or percussion drillinéfégédid be carried out, with
the objectrafs- ~#/ oo 7o

(a) decrease the average distance batween holes to about
200 feet maximumg

(b) deepen existing hnles which were stopped in copper _f'
ﬁinaralizaticq;anﬁﬁ

(e) explore extensions. . ; iy
1~ 4

This footage is as shouwn in the Appendix ‘and would be dis-

tributed depending on results approximately as followss=

(a) 27 "Fill-in" holes - #2 & #3 Zones totalling 17,000 feet.
(b) 23 "Deepening™ holes - #2 & #3 Zones " 5,300 feet.
(c) 23 "Exploration® holes - #2, 3 & 4 Zones w 14,400 feet.

This drilling will explore volumes of rock that could contain
a possible maximum of 72,000,000 tons. Assuming that the results show
that one quarter of this volume does contain sulphide mineralization af
the same tenor as that previously found and amenﬁable to ordinary copper
flotation methods, 18,000,000 tons of sulphides could be added to the

reserves previously quoted.

An additional 8,000 feet of B. X« diamond drilling is recommended
to exploré the northerly extensions of the mineralization, including in
part the geochemical anomalies. This could be preceded by induced

polarization surveys and/or detailed surface prospecting.

During this drilling program further simple copper flotation
testing should be completed on those portions of the drill core and
cuttings that contain less than 15% of the total copper in the form

of “non-sulphides®.

Methods of treating the ®"non-sulphide" copper should also be
investigated, since a potential of more than 10 million tons carrying
0.40% copper to 0.55% copper is indicated. Heap leaching, aided by
bacterial promotion, leach-precipitation-float cyanide processes and
other methods resulting in solutions containing copper that can be

subsequently precipitated as plus 70% copper, should be carefully considered.




RECOMMENDATIONS (Continued)

The cost of this program is estimated to be as follows:~

{~ )

(ii)

(iii)

( iv)

o n)

,Direct cost 27,700 feet - B. X. diamond

drilling at $0,00 per foOlesssnsencsrinininsonessn

Direct cost 17,000 feet - rotary or percussion
diamond dl‘illing at 33.75 per f'DDt......-.-.-u-..

Metallurgical and open pit design.o.....e..;.....

Assaying, administration, head office and

general.eaoo-ooooou-nooo-oooooooonoooo-onolaoeooo

Induced polarization surveys, surface prospecting
and other axplorationucoooooen.ooooc.onlnnonoooo-

$ 166,000,

64,000,

15,000,

78,000,

25,000,
$ 348,000,

The program eamn-be-sgtaited-to-advantage=in=mid-iarchy -and will

require approximately eight to nine months to complete.

/oo Jpectfilly STl
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CARIBOO-BELL COPPER MINES LIMITED

CORPORATE STRUCTURE: ' .:!' ¢ ¢
Cariboo-Bell Copper Mines Limited was incorporated as a public company on

23rd Decemgar 1965, under the Companies Act of the Province of British Columbia for

the purpose of acquiring from Mastodon-Highland Bell Mines Ltd. and Leitch Gold Mines

Limited certain claims located in the Cariboo Mining Division of British Columbia.

The Company was authorized to issue three million shares without nominal

or par value, of which 1,500,005 shares are presently issued ‘and outstanding. The

consideration to Mastodon-Highland Bell Mines Ltd. and Leitch Cold Mines Limited for
the szle of the property to the Company was $50,000 cash and 750,000 shares of the
Company.

BROPERTY LOCATION:S

p b S

COoAIE ST el /?/ ADD A D I ET e e K
The property, consisting of one-hundred and-sixty cantxguous mineral claims is in

the Cariboo Mining Division, 36 miles northeast of the town of Williams Lake,
0
British Columbia. It is located between 52030' and 52 35" North Latitude and between

l21035' and 121042' West Longitude. It covers the area between Bootjack Lake and

and Polley Lake and extends one mile southwestward beyond Bootjack Lake.

The value of work performed on the property has been recordea far
zssessment purposes. As a result all of the claims are in good standing until 1974
with some dates of expiration extending until 1978.

; “{'
Forctsy 4o

I)wfiy additional cla;ms wece staked to the south of thémain group to f

provide an area for tailing§disposal. : o




ACCESSIBILITY AND TRANSPORTATION:

,&qﬁﬂtgccessrls proulded by 45 miles of excellent gravel road from a point on the

Lo

B q B2 bk ) e c Qli s‘ B,

)
_J,.
.
¢w-ggﬁ; milegygf good gravel road;aoutheasterly te the paaperﬁy.

e T

Transportationit@ Vancouver E£pom Williams Leke is excellent, in&uivingweith&r

BT Een D A

the Pecific Great Eastern Railway or ‘the Cariboo and Trans-Canada Highways,

¢

FACILITIES:

- i.*'

Caribeo Highway just scuth of wllllams Lake to the north end of Morehead Lake, the&ﬁa

No facilities presently exist; all mining, milling and other plent installations

must be providad,

-

"

. A !
*Partwuf*the“netmﬁrkfbfiihg B. C. Hydro Power transmission lines passeg

through Williams Lake. A connection about 32 milés long would supply cheap and reliable

pcwer to the Company's property.

}n Y e e

A bus service to end from neighbouring small villages and towns would rastr;ct

i, SN,

the erection) of residential facilities (and/or bunkhouse and cookhouse operations)
.e{/ :i‘;'- v I_/' A LB R » f f{ Fid /‘\k

to-ar minimdm.

Water for concentrator and plant use is readily available from any one of a

number of small streams and lakes situated close to or an the property.

A tentative reserve has been placed on the water supply in the immediatg
area by the Provincial Government Water Rights Branch in Victoria, British Columbia,

giving Caribooc Bell the first right of refusals.

i AR ot s RS gen ARl A b S
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HISTORY
Early in 1964, surface prospecting and reconnaissance geochemistry carried

out by Mastodon-~iHighland Bell Mines Ltd., indicated the presence of mineralization

betuween EGootijack Lake =nd Polley Lake.

Mineral claims were staked in mid 1964. A detailed geochemical survey and a

1
magnetometer survey, both of which outlined several anomalous zones, was completed.

The widespread mantle of over-burden prevented effective bed rock examination by the

prospecting crews.

In April 1965, Huntec Limited conducted an induced polarization survey over

§
Pl

._?_:"\.!‘J,.x,"_{:. e Rl B 40 K00 -
part of the property. This area was salected{la@geiy on thesbasigroftha geochemical

results. Several anomalies, which-were later provedl te<be caused more by pyrite

Y
Y ,

than,chalcopyrite mineralization were outlined.
y

H
g % W "-.:M,.rf
During September 1965, &y=means=ef two large tractors,/19 trenches totalling

approximately 21,000 lineal feet wepsuzowt on east-west lines spaced at 400-foot interualsJ

{) 1 L f ’ ) L ,-“ g 4
At 4 witoA I M PAALAAALL L 2% L s £ ot LT O\ T j

These trenches cut across fuEth the geochemical, the ﬁagnetic, and three of the inducec

polarization anomalies.

bﬂ;ﬂl"

A ripper attachment-on one of the tractors was used to &ts=r up the top ten to

—

tuelve inches of the‘copper mineralizatinﬁigkposgaﬁij

&
=" Chip sampling of-the—broken—pieces was then uﬁéé@%aken?‘mﬁﬁh each sample
representing 10 lineal feet of trench. Copper, gold and silver assays were performed

by a Vaencouver laboratory, with composites being subsequently reanalyzed by a prominent )

United States assay office. Close correlations were obtained betwseen all these assays.

et
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_further e§aioration, most of which was d;r9cted as previously}ﬁotad toward ong

M
History (Continued)

During 1964,lméstodon-Highland Bell Mines Ltde and Leitch Gold Mines Limited

Jjeintly expended approximately thaméﬁmwaf $la,000.00ﬁ0n minaral claim ataking,,&dffaca

“prospecting;énd geochemipailwork.

L4, 39881 : | :
An additional $437¢lifﬁﬂ was spent during 1965 by these fuo companies on_=”;
.»’
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pa@tiﬁula%isee%ie%”bfxfhe property.

Dgring th? spring and summer months of 1966, 49 BX size diamond drill holes
totalling 25,995 feet, with an additional 38 percussion drill holes totalling 6,585
feety /(t;g{s E&Smple ted. The-cost amounted to § 205,704, 92

ARn ore potential totalling 27,898,625 tons, averaging 0.50% copper and .015
cunces gold per ton'égéghﬁndicated by this work. Praliminary.opan—pit plans showed an
ore to waste ratio of about l:l.

In September 1966, negotiations with a Japanese Group consisting of Mitsui
Mining & Smelting Company Ltd., Sumitomo Metal M1n1ng Co. of Canada Ltd. and Nippon

o DETca g Det! s% .H-;- i .‘
r( ”' ¢ f 1l L {i { ¢ j‘l’t li

Mfiining Co. Ltde. resulted/ 'in a Letter of Intant which covared agman§1n1t161 step ﬁﬁe[

i ff (= e Ty

e THE ) “wrhtreh-wias.. j
] A
eprndlture of the-sum—of $300,000,00 te=tm directed—towards further exploration.
'y
£ frt / ,-"

This sum, spent in late 1966 and 1967, increassed diamond drllllng to 123 BX size

holes, totalling 48,325 feete-.

7 i El\‘[‘ ( / [yt i
“od, = Preliminary metallurgxcal testing of?samplas auhmlttsdJia Japanese 1

laboratories in Tokyo was disappointing, however, and the Japanese Group withdrew

from further participation in mid July, 1967, TR ExTRACT  Floe; TR

e = gt . e A A ot L I/ R A
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HISTORY (Continued

Metallurgical testing carried out in recent months by the
Department of Energy, Mines and Resources in Ottawa; the GCaligher Company
in Salt Lake City, Utahrand by Cominco in Kimber&ly, 8. C.j has reasonably
identified the limits of the oxidized mineralized zones which~are not
conducive to standard copper flotation methods, Limited microscopic work

has been carried out to determine the copper minerals that resist flotation,
A4 )T . S e [ o) g iy o -
SEdE T e E/f@?;ﬁﬁﬁ X [Pl ExTHACTS Fikkpamy TieSe AE TN G
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As outlined later in this report open-pit plans have been
prepared by the staff of Mastodon-Highland Bell Mines Ltd. involving-g%z
tﬁb mining of those selected blocks of ore which it—issmRowsknown would
provide metallurgical recoveries in the order of 80% to 90% and would
contain better than average copper grade. It is suggested these blocks

would constitute the feed to a concentrator during the first four years

g > ? / e & AP
of operation, //,{ Z ﬂgf}’/u S v CAHRAC LT r04)5 Lride
Bopaipfite W TRE Ceowphnes  pFFrces YA T Ko
No open pit plans have been developed for those portions of P J'ﬂ;ﬂ““fr‘

e MY A
RC A -

the orebodies situated underneath these initial ore blocks, but approximate
calculations have been made which indicate the nature and grade of this

material,.
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GEOLOGY AND MINERALIZATIONG:

The Cariboo-Bell Copper Mines Limited claims cover a plug or stock.
of granitic rocks including syenite, monzonite and diorite. This intrusive,
the Mount Polley atock,.cuts endesitic volcanics of Lower Jurassic age.

The volcanics occur as inclusions or penJ:nts and, in places, exhibit a
significant development of garnet, pyroxene anﬁ other skarn minerals,

Several petrographic features bear witness to the close relationship
of the granitic rocks, one with the othery but the most pervasive characteristic
is thair:quartz-Fraa habit. These rocks are weil exposed in the numerous
trenches yismd exhibit a complex history of multiplé intrusion, contamination,
fracturing, metasomatism and mineralization. This ié not revealed by the
geologic map included herein, which is ﬁarkedly simplified for the sake of

Aot

The commonest secondary feature of the granitic rocks ie g salmon colour

clarity.

raaultiﬁg from extensive potash metasomatism.

Your ;

He2ee pit areas are shown on the geologic map and are centres of more
intense mineralization. The primary éulphidea are chalcopyrite, minor bornite

and pyrite. Secondary minerals consist of malachite, conichalcite and very

minor amounte of chaelcocite, cuprite and native copper. The vertical range i

over which secondary minerals occu?ia quite variable, ranging from negligible
to more than one hundred feet.

Guld in the order of 0.01 - 0.04 ounces per ton occurs in the mineral-

tres avons, iy ototy, velots arg frosent o Pl llensn
Mng Mo, oxhawwt. i, rarle TR Shecomen m—L_y
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ORE RESERVES:

Using a cut-off grade of 0.30% copper, total reserves before
any allowance for dilution during mining are estimated at 33,326,200 tons

averaging 0.50% copper, 0.015 ounces of gold per ton and 0.05 ounces silver

R |
{

per ton. Thié-is distributed.between three general areas, as shouwn in the

following table)- befors-any-allowance-for-dilutionss

Zona Tons Grade - % Copper Units
2 14,823,700 0,460 V' 6,806,300
3 17,318,500 0.522 V* 9,044,400
4 1,184,000 0.664 786, 200
TOTAL /_,\33,326,200 0.500 /! 16,636,900
e

DF thls total\ Hﬁiﬂg a cut-aff grade OF 0. 30% coppeﬁzﬁt is
estimated that approxlmately 9 856 200 tun%jmggég agérageo 0e 464% copper“
and-which is situated in the top 100 to 130 feet, contains "“non-sulphide®

or oxidized copper minerals in large enough quantities to lower metallurgical

recoveries below 80%. No economic method has so far been developed to

treat this material.




1LTALLURGICAL INVESTIGATIONS! *
(i Mitsui - Sumitomo - Nippon

four samples, composed of diamond drill core rejects, intended
to represent the upper and lower pert of the eastern/No. 2, and the
western, or No. 3, zones were sent to the Mitsui and Sumitomo testing
laboratories™«#r TokyOj in the spring of 1967. No attempt was made to
separate the oxidized ("non-sulphide™) material from the unoxidizeo
sulphides. No sample was selected from the northern or No. 4 zone,
which is known to be comprised of clean sulphides. The four samples
were split up into six samples for the test work by segregating the
western and eastern parts of No. 3 zone.

Copper metallurgical recoveries ranged from 39% to 33%. A
summary of results is shown in the Appendix, and a full report
received from the Japanese group 1S j2Ff<d&3/,\&%" iitfr-*-Ae& T.xnaxx «

3 0 Q
The Caligher Company

Samples chosen by reference to four prospective open pit areas
and representing as closely as possible horizontal layers from 30 to
S0 feet thick, were sent to the Galigher test laboratories in Salt Lake
City, Utah in the late summer and early fall of 1967.

Copper recovery ranged from 25% to 93% (see Appendix). Attempl
to use sulphiidizing reagents on the awfrdA"goot-/material were not successful
in producing a plus 80% recovery, although part of the "non-sulphides"”
did report in the flotation concentrate.

Preliminary sulphuric acid leaching tests indicated consumptions
in the order of 30 pounds of acid per ton of ore, which is consioered

an uneconomic figure.



